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[57] ABSTRACT 

A method for controlling a subscriber station communica 
tion on a direct mode channel in a radio system, in Which at 
least one base station is communicating via channels, and 
subscriber stations. To guide a subscriber station to a desired 
channel at a desired moment, the radio system sends to the 
sub-scriber station on a direct mode channel a communica 
tion information message determining for the subscriber 
station the moments and the identi?ers of the channels at and 
on Which the radio system communicates With the subscriber 
station on the direct mode channel. The subscriber station 
stores the information contained in the received communi 
cation information message in its memory. The subscriber 
station communicating on the direct mode channel moves at 
the moment determined by the communication information 
message to the channel to be used and communicates With 
the radio system on that channel. 

13 Claims, 2 Drawing Sheets 
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METHOD FOR CONTROLLING A 
SUBSCRIBER STATION IN A RADIO 

SYSTEM 

BACKGROUND OF THE INVENTION 

The invention relates to a method for controlling a sub 
scriber station communicating on a direct mode channel in 
a radio system, comprising at least one base station com 
municating via channels, and subscriber stations as Well as 
at least one exchange of the radio system connected to the 
base stations for establishing telecommunication connec 
tions betWeen the subscriber stations. 

The invention belongs to the ?eld of trunking radio 
telephone systems. A trunking system is a separate radio 
netWork offering services of a company-speci?c radio net 
Work to several organiZations by means of common use of 
radio channels. Trunking systems comprise control 
exchanges, base stations and radio telephones and have 
typically a cellular structure, each cell comprising one or 
several radio channels, one or several of the channels being 
used for signalling and the others as traffic channels. Call 
establishment, registrations, etc., take place via signalling 
channels. Traf?c channels are used for speech transmission 
and sWitched data connections. In addition to these so-called 
system channels, so-called direct mode channels can be used 
in connection With a radio system, Which channels are 
frequencies at Which radio telephones can communicate 
directly With each other Without involving or relying on 
other elements of the system. 

Direct mode channels are typically used in situations 
When, for instance, a number of hand-held radio phones 
communicate With each other at such a distance from a base 
station that system channels cannot be used. This situation is 
typical for radio systems in sparsely populated regions, 
Where a radio coverage is built for radio telephones mounted 
in cars and having a high transmission poWer. Hand-held 
radio telephones have a loWer transmission poWer, due to 
Which a signal sent by a radio phone does not carry to the 
base station. For economical reasons, it is generally not 
sensible to cover peripheral areas With a dense netWork of 
base stations offering coverage for hand-held radio phones. 
In operations taking place in such peripheral areas, internal 
communication betWeen Working teams, etc., can be made 
possible by means of hand-held radios by using direct mode 
channels. 

Another important use of direct mode channels consists in 
increasing the capacity, When the traffic of the system 
increases rapidly in some part of the service area of the 
system, eg in some dot-like part. Such a need occurs 
typically in closed radio netWorks of authorities, in Which it 
is not economically sensible to build the base station capac 
ity so as to offer necessary channels for a special incident. 

The term direct or simpleX channel or simpleX connection 
is used for a direct mode channel. A direct mode channel is 
a channel Which is typically not used by the system at all. It 
is not a pair of frequencies, but only one channel of, eg 12.5 
kHZ or 25 kHZ, having the breadth of the channels of the 
system. A sender of the radio telephones operating on a 
direct mode channel has tuned his or her transmitter to the 
channel and transmits speech or data information. The other 
radio telephones arranged in a state of using direct mode 
channels have tuned their receivers to the same channel, due 
to Which they hear a message directly. 
On a direct mode channel, it is possible to operate by 

analog modulation or digital modulation. A radio telephone 
sending on the channel can also send signalling information, 
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2 
such as information of access rights and priorities or of a 
group operating on the channel. Encryption can be realiZed 
on the direct mode channel or plain speech can be trans 
mitted. 

When a radio system according to the prior art, such as a 
radio telephone system, Wishes to communicate With a 
subscriber station communicating With other subscriber sta 
tions on a direct mode channel, the radio system has no 
possibility of providing a communication betWeen the par 
ticular subscriber station and the radio system. Such a 
communication can be, for instance, an establishment of a 
radio telephone connection, a call setup or, e.g., a transmis 
sion of a data message or an updating of the location of a 
subscriber station. In solutions according to the prior art, the 
only possibility of providing a communication betWeen a 
subscriber station on a direct mode channel and the radio 
system is that the user of the subscriber station on the direct 
mode channel performs a so-called dualWatch operation of 
the user. It means that the user performs a manual change of 
channel at predetermined intervals, and While monitoring a 
transmission of a base station, the user is told by radio the 
moments and channels at and on Which the user of the 
subscriber station shall tune his or her radio to monitor the 
transmission of the radio system, especially its base station. 
Aproblem With such a procedure is that, When the user of 

a subscriber station, While communicating on a direct mode 
channel, Wishes to receive from the radio system informa 
tion of When and on Which channel the radio system Will 
send information concerning the subscriber station, the user 
of the subscriber station himself, or herself has to perform a 
manual change of channel and to monitor the transmission 
of the radio system as Well as to remember the moments at 
Which the radio system sends information to the subscriber 
station on the direct mode channel. It is natural that such a 
manual change of channel performed by the user himself or 
herself at a desired precise moment is a difficult task 
demanding accuracy, the success of Which task may be 
uncertain. 

Another problem With the solution according to the prior 
art is that, upon receipt of information of the moments and 
the channels at and on Which the radio system may possibly 
transmit information or connect calls to the subscriber 
station, the user of the subscriber station himself or herself 
has to perform the monitoring of the radio system manually 
at those moments on the right channels. This is, of course, 
very laborious, because the user has to remember the nec 
essary moments and the identi?ers of the channels, to folloW 
the time and to tune his or her radio to monitor a predeter 
mined channel at the right moment. This has often to be 
performed repeatedly, Which is very strenuous for the user. 
A further problem With the solution of the prior art is that 

a subscriber station has to scan in vain the channels on Which 
its user supposes that the radio system or its base station 
sends information for the subscriber station. 

SUMMARY OF THE INVENTION 

The object of this invention is to eliminate the problems 
of the solutions of the prior art, Which means that the object 
of the invention is to provide a method and an arrangement, 
according to Which the user of a subscriber station commu 
nicating on a direct mode channel does not need to tune his 
or her radio to monitor a transmission of the radio system at 
times, in case the radio system sends information to said 
subscriber station. 

This novel method for controlling a subscriber station 
communicating on a direct mode channel in a radio system 
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is achieved by means of the method according to the 
invention, Which is characterized in the following method 
steps: the radio system sends to the subscriber station on the 
direct mode channel a communication information message 
determining for the subscriber station the moments and the 
identi?ers of the channels at and on Which the radio system 
communicates With the subscriber station on the direct mode 
channel, the subscriber station stores the information con 
tained in said received communication information message 
in its memory, the subscriber station communicating on the 
direct mode channel moves at the moment determined by the 
communication information message to the channel to be 
used and communicates With the radio system on that 
channel. 

The invention relates further to a radio system, compris 
ing at least one base station, subscriber stations and an 
eXchange of the radio system. 

The radio system of the invention is characteriZed in that 
it comprises means for forming a communication informa 
tion message, Which tells the subscriber station the moments 
and the identi?ers of the channels at and on Which the radio 
system communicates With the subscriber station on the 
direct mode channel, and for sending the message on the 
direct mode channel to the desired subscriber station. 

The invention relates also to a subscriber station of a radio 
system, comprising: a memory means, a transceiver, a user 
interface and a controller for controlling the operation of the 
subscriber station. 

The subscriber station of the invention is characteriZed in 
that the memory means is arranged to store the information 
contained in a communication information message 
received by the subscriber station of the moments and the 
channels at and on Which the radio system communicates 
With the subscriber station on the direct mode channel and 
that the subscriber station further comprises means for 
tuning the transceiver of the subscriber station, under forced 
control or controlled by the user, to communicate With the 
radio system at the moment and on the channel indicated by 
the communication information message. 

The invention is based on the idea that a radio telephone 
system informs by means of a communication information 
message a radio communicating on a direct mode channel, 
ie a subscriber station, of the moments and channels at and 
on Which information may be sent to the subscriber station. 
Then the subscriber station may change over automatically 
to monitor a transmission of the radio telephone system, 
typically its base station, for a short time at these moments 
determined by the communication information message. 
An advantage of such a method for controlling a sub 

scriber station communicating on a direct mode channel in 
a radio system, the radio system and the subscriber station 
is that, through implementing the method of the invention, 
the subscriber station communicating on the direct mode 
channel can be offered the services of the Whole radio 
system, if needed, because according to the invention, the 
subscriber station communicating on the direct mode chan 
nel Will be capable of monitoring the signalling of the radio 
system and of receiving information sent by the radio 
system, if the subscriber station is Within the coverage area 
of a base station. 

An advantage of the invention is that the subscriber 
station can change-over automatically to monitor a desired 
channel of the radio system at desired moments, because the 
radio system sends a communication information message 
and the content of that message is stored in a memory of the 
subscriber station. Then the user of the subscriber station 
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4 
does not necessarily need to make any decision or to perform 
any operation, for the subscriber station functions automati 
cally in such a Way that the radio unit of the subscriber 
station begins to monitor the desired channel of the radio 
system at the desired moment. 

Another advantage of the invention is that the subscriber 
station can actually monitor the transmission of the radio 
system only When the radio system is sending information to 
that speci?c subscriber station, because the subscriber sta 
tion knoWs according to the invention When it shall monitor 
the transmission of the radio system. Then the arrival of the 
information sent by the radio system to the subscriber station 
is safer than in arrangements according to the prior art. 
According to that fact, the subscriber station Wishing to 
receive information from the radio system has to monitor 
messages of the radio system only When the radio system 
actually sends information to that subscriber station. The 
communication of the subscriber station on the direct mode 
channel Will then be disturbed less, since it is enough that the 
subscriber station monitors the transmission of the radio 
system only When the radio system is actually sending to that 
subscriber station. 

A further advantage of the invention is that it is easier for 
the subscriber station to ?nd the information meant therefor, 
because the subscriber station knoWs When and on Which 
channel that information is sent. The advantage of the 
invention is thus that the subscriber station does not need to 
search in vain for the information to be sent thereto. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be described in more detail in the 
folloWing With reference to the attached draWings, in Which: 

FIG. 1 shoWs a functional block diagram of an arrange 
ment according to the invention in a situation When a 
communication information message is sent to a subscriber 
station communicating on a direct mode channel, 

FIG. 2 shoWs a functional block diagram of the arrange 
ment according to the invention in a situation When the 
subscriber station having received the communication infor 
mation message begins to communicate With a radio system, 

FIG. 3 shoWs a block diagram of the communication 
information message according to the invention, and 

FIG. 4 shoWs a block diagram of the subscriber station 
according to the invention. 

DETAILED DESCRIPTION 

FIG. 1 shoWs a functional block diagram of an arrange 
ment according to the invention in a situation When a radio 
system, typically by its base station BS1, sends a commu 
nication information message 104 (FIG. 3) to a subscriber 
station MS1 communicating With other subscriber stations 
MS2, MS3 on a direct mode channel 102, 103. By means of 
the communication information message 104 (FIG. 3), the 
radio system tells the subscriber station MS1 communicat 
ing on the direct mode channel at least the moments and the 
channels at and on Which the radio system tries to send some 
information to that subscriber station. This information may 
be, for instance, an incoming call, an ongoing call, a 
signalling message, a data message or some other message. 
Sending that communication information message and other 
communication betWeen the radio system and the subscriber 
station occur generally via the base station BS1. It is also 
possible that there is a repeater station betWeen the base 
station and the subscriber stations, Which repeater station is 
capable of communicating, eg with the base station of the 
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radio system and the subscriber stations on the direct mode 
channel. The communication information message 104 is 
typically sent by an exchange of the radio system, the 
exchange comprising means 101 for forming the commu 
nication information message, Which tells the subscriber 
station the moments and the identi?ers of the channels at and 
on Which the radio system communicates With the subscriber 
station on the direct mode channel, and for sending the 
communication information message on the direct mode 
channel to the desired subscriber station. These means 101 
are typically realiZed in the exchange of the radio system, 
but they can also be realiZed someWhere else in that radio 
system. The means 101 may have been realiZed for instance 
in a control part of the exchange, eg by softWare. The 
communication information message 104 (FIG. 3) can be 
sent to the subscriber station MS1 When there is no other 
traf?c on that direct mode channel. On the other hand, the 
communication information message can be sent on the 
direct mode channel to the subscriber station MS1 simulta 
neously With other traf?c on the direct mode channel. Upon 
receipt of the communication information message 104, the 
subscriber station MS1 sends an acknowledgement message 
105 to the radio system (MX, BS1). 

The radio system according to the invention may further 
comprise a database DB maintaining information of on 
Which direct mode channel each subscriber station MS1, 
MS2, MS3 communicates. On the basis of that information, 
a communication information message 104 is sent through 
the desired direct mode channel to the subscriber station 
MS1, for instance. The radio system is capable of reading 
from the database DB an information of on Which direct 
mode channel the subscriber station is communicating to 
Which the communication information message shall be 
sent. Further, the database DB may contain information of 
through Which base station it is Worth While sending infor 
mation to said subscriber station MS1. The use of database 
makes the sending of the communication information mes 
sage especially ef?cient, because the communication infor 
mation message can be sent directly to the right subscriber 
station on the direct mode channel or on another channel 
monitored by that subscriber station. Then it is not necessary 
to page subscribers in vain and the communication infor 
mation message must be sent only from those base stations 
and on those channels possibly monitored by the respective 
subscriber station. 

FIG. 2 shoWs a functional block diagram of an arrange 
ment according to the invention in a situation When a 
subscriber station MS1 having received a communication 
information message 104 (FIG. 1) has begun to communi 
cate With a radio system. Upon receipt of the communication 
information message, the subscriber station MS1 stores the 
content of the information of on Which channel and When the 
subscriber station shall communicate With the radio system. 
Subsequently, the subscriber station folloWs the time passing 
and tunes its radio unit at the right moment to the channel 
indicated by the communication information message. Then 
the subscriber station MS1 communicates With the radio 
system on a channel 201, Which may be some traf?c or 
control channel of a base station or even a direct mode 

station, if there is a repeater station betWeen the base station 
of the radio system and the subscriber station. 
Simultaneously, the other subscriber stations MS2, MS3 
communicate With each other on a direct mode channel 103. 

FIG. 3 illustrates a block structure of a communication 
information message. Block 41 of the communication infor 
mation message comprises a speci?c identi?er of the 
message, the identi?er telling the receiver that the message 
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6 
in question is a communication information message. Block 
42 comprises identi?ers of a receiver or a group of receivers 
or several receivers of the message. Block 43 comprises an 
identi?er of that base station through Which the subscriber 
stations receiving the communication information message 
are desired to communicate With the radio system. Block 44 
comprises priority information of the communication infor 
mation message, telling the importance of the desired estab 
lishment of connection, i.e. communication, intended by the 
communication information message. The priority 44 con 
tained in the communication information message (FIG. 3) 
received by the subscriber station is compared With the 
priority of a call in Which the subscriber station has partici 
pated on the direct mode channel. If the priority 44 con 
tained in the communication information message is higher 
than the priority of the call in Which the subscriber station 
has participated on the direct mode channel, the transceiver 
of the subscriber station is tuned under forced control to 
communicate With the radio system during the time and on 
the channel indicated by the communication information 
message. Then a telephone connection or a short message 
connection, for instance, can be established With the sub 
scriber station. In addition, the communication information 
message (FIG. 3) may comprise a ?eld 45, Which is an 
identi?er of the service said communication information 
message concerns. Communication information messages 
and requests or commands for an establishment of connec 
tion contained therein may actually concern only some 
predetermined service, eg only speech connection service 
or short message service or some other combination of 
services. The communication information message may also 
comprise other ?elds 46, eg an information of When the 
subscriber station having received the communication infor 
mation message shall monitor a transmission of the radio 
system. The information may be, for instance, the time after 
Which a change of channel shall take place. This information 
may also be some other time de?nition, an accurate time by 
the clock, for instance. It shall be noted that these times may 
be more than one. Block 47 may be an identi?er of the 
channel through Which the subscriber station is desired to 
communicate With the radio system. 

FIG. 4 shoWs a block diagram of a subscriber station 
according to the invention. The ?gure illustrates a typical 
subscriber station, ie the structure of a radio telephone used 
by the subscriber. The purpose of a transceiver (TX/RX) 501 
is to be applied to a radio channel used each time. The radio 
channel may be a traf?c or control channel of a base station 
of a radio system or a direct mode channel. To the trans 
ceiver 501 is connected an antenna 502, Which is in contact 
With a radio path RP. Radio frequencies betWeen 60 and 
1000 MHZ (VHF and UHF ranges) are used in general. Also 
other frequencies are possible. Analog modulation can be 
used on the radio path RP, the method of modulation usually 
being phase modulation. Also other methods of modulation 
can be used. For a transfer of signalling, e.g. common 
channel signalling, a subcarrier (FFSK) at voice frequency 
can be used, for instance. The transfer of the radio path may 
also be digital. 
A subscriber unit 505 may comprise electroacoustic con 

verting means, typically a phone handle 506 and a micro 
phone 508, and possibly key pads on a user interface 507, for 
starting and terminating and selecting a call. Since a call on 
the radio path RP of a trunking system is preferably simplex, 
the subscriber unit in most cases also comprises a speech key 
to be pressed during speaking. HoWever, the traffic can also 
be duplex traf?c. 

The purpose of a controller 503 is to control the operation 
of a subscriber station. The controller 503 is connected to the 
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subscriber unit 505, from Which it receives commands for 
starting and terminating a call, for instance. Through the 
subscriber unit 505 or the user interface 507, the controller 
503 may also give the user acoustic or visual signals relating 
to the operation of the radio telephone and/or the radio 
telephone system. 

The controller 503 is connected to the transceiver TX/RX 
501. The channel used by the transceiver is determined by 
the controller 503, Which means that the transceiver 501 is 
tuned to the channel, i.e. radio frequency, determined by the 
controller 503. The transceiver 501 is also sWitched on under 
control of the controller 503. The controller 503 receives and 
transmits signalling messages, i.e. call messages, through 
the transceiver 501. 

To the controller 503 is connected a memory means 504 
comprising ?xed data and variable data. Fixed data are for 
instance the individual subscriber number of a subscriber 

station, the numbers of the groups to Which the subscriber 
station belongs and the radio channels belonging to the 
system. Variable data are an instantaneous state of the 

subscriber station, eg an idle state, a state of call 

establishment, a call state, etc., as Well as, e.g., an informa 
tion of to Which channel the station is tuned. The memory 
means 504 of the subscriber station according to the inven 
tion is arranged to store the information contained in the 
communication information message 104 (FIG. 3) received 
by the subscriber station of those moments 47 and those 
channels 43 or base stations at and on and in Which the radio 

system communicates With the subscriber station on the 
direct mode channel. That communication information mes 
sage may also contain other information to be stored in the 
memory means 504. Examples of this information Will be set 
forth in connection With the description of FIG. 3. 

Further, the subscriber station shoWn in FIG. 4 comprises 
means 509 for tuning the transceiver 501 of the subscriber 
station, under forced control or controlled by the user, to 
communicate With the radio system at the moment and on 
the channel indicated by the communication information 
message. It has been possible to arrange these means in the 
control part 503 of the radio unit or they may be someWhere 
else in the radio unit. 

The subscriber station shoWn in FIG. 4 additionally 
comprises means 510 for comparing the priority 44 con 
tained in the communication information message (FIG. 3) 
received by the subscriber station With the priority of the call 
in Which the subscriber station has participated on the direct 
mode channel, and for tuning the transceiver 501 of the 
subscriber station under forced control to communicate With 
the radio system at the moment and on the channel indicated 
by the communication information message, in case the 
priority of the communication message is higher than the 
priority of the call in Which the subscriber station has 
participated on the direct mode channel. It has been possible 
to arrange these means in the control part 503 of the radio 
unit or they can be someWhere else in the radio unit. 

The draWings and the description relating to them are only 
intended to illustrate the idea of the invention. As to the 
details, the method according to the invention for controlling 
a subscriber station communicating on a direct mode chan 

nel in a radio system, the radio system and the subscriber 
station may vary Within the scope of the claims. Even if the 
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8 
invention is described above mainly in connection With 
trunking radio systems, the invention can also be used in 
connection With other kinds of radio systems, such as 

conventional mobile telephone systems. 

We claim: 
1. A method for controlling a subscriber station commu 

nicating on a direct mode channel in a radio system, com 
prising at least one base station communicating via channels 
and subscriber stations as Well as at least one exchange of 
the radio system connected to the base stations for estab 
lishing telecommunication connections betWeen the sub 
scriber stations, Wherein 

the radio system sends to the subscriber station on the 
direct mode channel a communication information 
message determining for the subscriber station on the 
direct mode channel the moments and the identi?ers of 
the channels at and on Which the radio system com 
municates With the subscriber station, 

said subscriber station stores the information contained in 
said received communication information message in 
its memory, 

the subscriber station communicating on the direct mode 
channel moves at said moment determined by the 
communication information message to said channel to 
be used and communicates With the radio system on 
said channel. 

2. A method according to claim 1, Wherein said radio 
telephone system maintains a database, in Which are stored 
information of on Which direct mode channel and/or Within 
the coverage area of Which base station each subscriber on 
direct mode channels is communicating, and 

the radio telephone system utiliZes this information When 
sending said communication information message. 

3. A method according to claim 1, Wherein said commu 
nication information message is sent to said subscriber 
station When there is no other traf?c on said direct mode 
channel. 

4. A method according to claim 1, Wherein said commu 
nication information message is sent on the direct mode 
channel to said subscriber station simultaneously With other 
traffic on the direct mode channel. 

5. A method according to claim 1, Wherein the subscriber 
station sends an acknowledgement message to the radio 
system upon receipt of said communication information 
message. 

6. A method according to claim 1, Wherein said commu 
nication information message contains its oWn identi?er, 
information of a desired receiver or receivers as Well as an 

identi?er of the base station and/or an identi?er of the 
channel through Which the radio system Will later commu 
nicate With the subscriber station. 

7. A method according to claim 6, Wherein said commu 
nication information message further contains a priority 
information telling the importance of a connection to be 
established betWeen the radio system and the subscriber 
station in relation to the earlier connections of the subscriber 
station. 

8. A method according to claim 7, Wherein said commu 
nication information message also contains an identi?er of 
the service said communication information message con 
cerns. 

9. A method according to claim 6, Wherein said commu 
nication information message also contains an identi?er of 
the service said communication information message con 
cerns. 
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10. A radio system, comprising: 
at least one base station, 

subscriber stations connected to base stations by radio, at 
least one exchange of the radio system, connected to 
the base stations, for establishing telecommunication 
connections betWeen the subscriber stations, 

communication means for forming a communication 
information message, Which tells the subscriber station 
on the direct mode channel the moments and the 
identi?ers of the channels at and on Which the radio 
system communicates With the subscriber station, and 
for sending said message on the direct mode channel to 
the desired subscriber station. 

11. A radio system according to claim 10, Wherein the 
system further comprises a database maintaining informa 
tion of on Which direct mode channel and/or Within the 
coverage area of Which base station each subscriber station 
on the direct mode channel is communicating and on the 
basis of Which information a communication information 
message is sent to said subscriber station through a desired 
direct mode channel. 

12. A subscriber station of a radio system, comprising: 

a transceiver, 

a user interface, 

a controller for controlling the operation of the subscriber 
station, 
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a memory means arranged to store the information con 

tained in a communication information message 
received by the subscriber station on the direct mode 
channel of the moments and the channels at and on 
Which the radio system communicates With the sub 
scriber station, and 

control means for tuning the transceiver of the subscriber 
station, under forced control or controlled by the user, 
to communicate With the radio system at the moment 
and on the channel indicated by the communication 
information message. 

13. A subscriber station according to claim 12, Wherein 
the subscriber station further comprises comparing means 
for comparing a priority contained in the communication 
information message received by the subscriber station With 
the priority of the call in Which the subscriber station has 
participated on a direct mode channel and for tuning the 
transceiver of the subscriber station under forced control to 
communicate With the radio system at the moment and on 
the channel indicated by said communication information 
message, in case the priority contained in the communica 
tion information message is higher than the priority of the 
call in Which the subscriber station has participated on the 
direct mode channel. 


